Building facades are often discolored by the airborne algae. The algal growth is strongly influenced by the water supply. In this study, the environmental conditions and the discoloration of walls were measured on the existing building walls on which the algae grew, and the relationship between them was examined. The ambient air humidity was high at the surveyed building mainly because of the topography and trees. Visual evaluations and the L* values of the wall sections that received the direct solar radiation were not discolored because the algae could not grow on wall sections that became high temperatures.
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(1) Many building facades are discolored black and/or green due to the airborne algae. The algal growth is strongly affected by water supply; however, whether it is also influenced by other environmental conditions such as temperature, humidity, and/or solar radiation are not fully understood yet. In this study, we measured the discoloration of the walls and the environmental conditions, including meteorological factors and the wall surface temperature and humidity of Kusyo Myojin Shrine, Ninnna-ji Temple, and clarified the relationship between them.
The main findings regarding the wall surface discoloration were as follows.
1. Comparison of the wall darkness by photographs showed that the north walls were the darkest and the next darkest were the upper parts of the east and west walls, which were followed by the lower parts of the east and west walls. The south walls were the lightest. On the east wall of Higashi-den and the west wall of Nishi-den, the upper parts of the middle walls and the gable walls were discolored, while only the gable walls were discolored on the east and west walls of Naka-den 2. The order of the wall surface L* values which mean the brightness was inversely proportional to the discoloration of the wall surfaces of the photographs.
From the measurements of the environmental conditions and the unsteady heat transfer analysis, the following results were obtained.
3. The ambient humidity of Kusyo Myojin Shrine was higher than that observed at the Kyoto local meteorological station, and this was probably because the rain water flows on the north side slope and the trees surrounding Kusyo Myojin Shrine shield the incident solar radiation.
4. On the lower parts of the west and east walls, the daily maximum temperatures of the surfaces were above 40°C because of solar radiation throughout the year. However, on the upper parts of the west and east walls of Naka-den, the daily maximum temperature increased only during April and October. On the upper parts of the east wall of Higashi-den and the west wall of Nishi-den, the temperature increase was minimal.
5. On the lower parts of the east walls of Naka-den and Higashi-den and the west walls of Naka-den and Nishi-den, the surface temperature reached 40°C from April to September. On the upper parts of the east and west walls of Naka-den, the temperature reached 40°C from August to September. On the upper parts of the east wall of Higashi-den and the west wall of Nishi-den and the north walls, the temperature rarely reached 40°C.
6. The surface temperature of the south wall reached 40°C from March to October.
Regarding the relationship between the discoloration and the surface temperature of the wall, the following conclusion was obtained.
7. Algae are easy to grow around Kusyo Myojin Shrine because the ambient humidity is always high.
8. The parts that the surface temperatures were liable to reach above 40°C correspond to the parts that did not discolor, such as the south walls and the lower parts of east and west walls. The parts that the surface temperature did not reach above 40°C correspond to the parts that discolored, such as the north walls and the upper parts of the east and west walls.
9. On the parts of the walls where the high temperatures reach above 40°C, the algae cannot grow and liable to die, so the wall surfaces are hardly discolored, and vice versa. 
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